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[57] ABSTRACT

Provided is an exchange system accommodating an
ISDN circuit as a line wire, in which a channel of the
line wire is capable of being selected by an operation
performed at a connected telephone. If, in a state where
the ISDN circuit has been selected by the connected
telephone, a terminating request which has designated
the channel in the selected state is received and this
terminating request is answered, the selected state on
the side of the connected telephone is cancelled. As a
result, the operator on the transmitting side can be in-
formed of the fact that the transmitting operation has
been interrupted. Further, by denying the received
terminating request which has designated the channel in
the selected state, a situation in which a transmission
from the selected channel can no longer be made is
eliminated. Moreover, by performing control in such a
manner that the terminating request is answered using
another channel when the terminating request which
has designated the channel of the ISDN circuit in the
selected state is received, a situation in which a trans-
mission from the selected line wire can no longer be
made is eliminated. Performing such control improves

- the operability of the exchange system.

16 Claims, 10 Drawing Sheets
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TELEPHONE APPARATUS FOR INVALIDATING '

INCOMING CALL SIGNALS DURING DIALING

BACKGROUND OF THE INVENTION

This invention relates to an telephone apparatus in
which an external channel is capable of being selected
and acquired.

When a terminating request signal is received in a
conventional exchange system in which an ISDN cir-
cuit is accommodated as a line wire, even though the
circuit which has received the terminating request sig-
nal may be in a state reserved for acquisition, processing
is executed in exactly the same way as when the circuit
is not in the acquired state.

By way of example, in a case where an ISDN circuit
is acquired and a transmitting operation is performed in
an exchange system accommodating the ISDN as a line
wire, first the user reserves one of the information chan-
nels B1, B2 of the ISDN circuit and then enters dialing
information. When the entry of all dialing information
ends, the main apparatus sends a transmit-request signal,
which has designated a reserved information channel,
and executes transmission processing.

In a case where a terminating request signal has been
received from the ISDN circuit, a response is made
depending upon the actual state of use of the B channel
designated by the terminating request signal received.

However, if, in the example of the prior art described
above, a terminating request signal which has desig-
nated the B1 channel is detected from the ISDN circuit
while the user is in the course of entering dialing infor-
mation from an extension telephone upon having re-
served the B1 channel of the ISDN circuit, the B1 chan-
nel will not yet be in a reserved state. Consequently, a
response will be made to the terminating request with-
out any notification whatsoever being given to the user.
As a result, the user, who has reserved the B1 channel
and performed the transmitting operation, is likely to
become confused because a transmission cannot actu-
ally be made despite the fact that the proper operatlon
has been carried out.

In other words, even though the user believes that he
has acquired the circuit, a response is made to the termi-
nating request signal. Therefore, even if the person who
has reserved acquisition of the circuit subsequently
performs a transmission operation, another individual
will be using the reserved circuit and it will be impossi-
ble to make the transmission. This can cause the user to
become confused.

For example, if, when the acquired line wire is the Bl
channel from among the three channels (the two B
channels and the D channel) of the ISDN circuit, a
terminating request signal which has designated the Bl
channel is received and a response is made to this signal,
a transmission can no longer be made over the acquired
line wire at the terminal connected to the extension.
This can cause great confusion in terms of operation.

SUMMARY OF THE INVENTION

An object of the present invention is to provide an
telephone apparatus which improves upon operability
by solving the aforementioned problem.

Specifically, an object of the present invention 1s to
prevent a call operation from being interfered with by
- an incoming call.

Further, an object of the present invention is to pro-
vide an exchange system accommodating an ISDN
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circuit as a line wire, in which the line wire is capable of
being selected by an operation performed at a con-
nected telephone, wherein when the connected tele-
phone 1s in a state where it has selected the ISDN cir-
cuit, the selected state on the side of the connected
telephone is cancelled if a terminating request from the
ISDN in the selected state 1s received and a response is
made to this terminating request, the end result being
improved operability.

Another object of the present invention is to provide
an exchange system in which, when an ISDN circuit
has been selected on the side of a connected telephone
and a terminating request is then receivéd from this
ISDN circuit in the selected state, the terminating re-
quest is denied, thereby eliminating a situation in which
a transmission can no longer be made from the selected
line wire, the end result being improved operability.

A further object of the present invention is to provide
an exchange system in which, when a channel of an
ISDN circuit has been selected on the side of a con-
nected telephone and a terminating request is then re-
ceived from this channel of the ISDN circuit in the
selected state, control is performed in such a manner
that a response 1s made to the terminating request using
another channel, thereby eliminating a situation in
which a transmission can no longer be made from the
selected line wire, the end result being improved opera-
bility.

According to the present invention, the foregoing
objects are attained by providing an exchange system
accommodating an ISDN circuit as a line wire, in
which the line wire is capable of being selected by a
line-wire key or a special-number operation, comprising
discriminating means for discriminating whether the
ISDN circuit 1s in a selected state or not, and cancelling
means for cancelling the selected state if the resuilt of
discrimination performed by the discriminating means
indicates the selected state and a terminating request
signal has been received from the ISDN circuit.

In the above arrangement, it is discriminated whether
the ISDN circuit 1s in the selected state. If the result of
discrimination indicates the selected state and a termi-
nating request signal has been received from the ISDN
circuit, then operation is such that the selection is can-
celled. As a result, the user can determine the state of
the selected line wire and is capable of taking the proper
action. |

In another aspect of the invention, the foregoing
objects are attained by providing an exchange system
accommodating an ISDN circuit as a line wire, 1n
which the line wire is capable of being selected by a
line-wire key or a special-number operation, comprising
discriminating means for discriminating whether the
ISDN circuit is in a selected state or not, and denying
means for denying a terminating request if the result of
discrimination performed by the discriminating means
indicates the selected state and the terminating request
has been received from the ISDN circuit. '

In the above arrangement, it is discriminated whether
the ISDN circuit is in the selected state. If the result of
discrimination indicates the selected state and a termi-
nating request has been received from the ISDN circuit,
then operation is such that the terminating request is
denied. As a result, even if the terminating request sig-
nal is received from the line wire when the ISDN cir-
cuit is in the selected state, a situation in which a trans-
mission can no longer be made from the selected line
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wire is eliminated. This has the effect of making opera-
tion easier.

In another aspect of the invention, the foregoing
objects are attained by providing an exchange system
accommodating an ISDN circuit as a line wire, wherein
the ISDN circuit is capable of being selected by an
operation performed at a terminal connected to an ac-
commodated extension, comprising discriminating
means for discriminating whether the terminal con-
nected to the extension has selected a channel of the
ISDN circuit, and terminating request distributing
means for accepting a terminating request from the
ISDN circuit via another idle channel if, when a termi-
nating request signal from the ISDN circuit is received
while the discriminating means has discriminated chan-
nel selection of the ISDN circuit, a channel desired for
use by the received terminating request signal is being
selected.

The terminating request distributing means does not
accept the terminating request signal in a case where
this signal 1s a designation to the effect that a channel
cannot be changed, even if the channel desired for use
by the received terminating request signal is being se-
lected when the terminating request signal from the
ISDN circuit is received.

In yet another aspect of the invention, the foregoing
objects are attained by providing an exchange system
accommodating an ISDN circuit as a line wire, wherein
the ISDN circuit is capable of being selected by an
operation performed at a terminal connected to an ac-
commodated extension, comprising discriminating
means for discriminating whether the terminal con-
nected to the extension has selected a channel of the
ISDN circuit, and changing means for investigating
another idle channel and changing the selected channel
of the terminal connected to the accommodated exten-
sion to another idle channel if, when a terminating re-
quest signal from the ISDN circuit is received while the
discriminating means has discriminated channel selec-
tion of the ISDN circuit, a channel desired for use by
the received terminating request signal is being selected.

In the above arrangement, even if the terminating
request signal is received from the line wire when the
ISDN circuit is in the selected state, a situation in which
a transmission can no longer be made from the selected
line wire i1s eliminated. This has the effect of making
operation easier.

- Other features and advantages of the invention will
be apparent from the following description taken in
conjunction with the accompanying drawings, in which
like reference characters designate the same or similar
parts throughout the figures thereof.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 1s a system block diagram illustrating a first
embodiment of the present invention;

FIG. 2 1s an external view of a leased telephone ac-
cording to the first embodiment shown in FIG. 1:

- FIGS. 3A and 3B are flowcharts showing a control
procedure according to the first embodiment;

FIGS. 4A and 4B are flowcharts showing a control
procedure according to the second embodiment of the
invention;

FIGS. 5A and 5B are flowcharts showing a control
procedure according to the third embodiment of the
invention; and
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. 4
FIGS. 6A and 6B are flowcharts showing a control

procedure according to the fourth embodiment of the
invention.

DESCRIPTION OF THE PREFERRED
EMBODIMENTS

Embodiments of the present invention will now be
described in detail with reference to the drawings.

First Embodiment
< Description of Construction (FIGS. 1 and 2)>

FIG. 11is a block diagram illustrating the construction
of an exchange system according to this embodiment.

As shown in FIG. 1, an ISDN circuit 1 is accommo-
dated as a line wire. The channels of this circuit are
assumed to be basic interfaces (2B+D) in this embodi-
ment. Leased-telephone extensions (connecting cables)
8, 9 connect a leased-telephone interface circuit 7 with
leased telephones 10, 11. The leased telephones 10, 11
are accommodated as extension telephones in the ex-
change system of this embodiment. Reference numeral
100 denotes the main apparatus of the exchange system,
and numeral 200 the ISDN.

The main apparatus 100 includes an ISDN trunk
circuit 2, a transmission-line switching circuit 3, a CPU
4, a ROM §, a RAM 6 and the interface circuit 7. The
ISDN trunk circuit 2 accommodates the ISDN circuit
1. The ISDN trunk circuit 2 is capable of accommodat-
ing a plurality of ISDN circuits. The transmission-line
switching circuit 3 is for switchingly connecting vari-
ous highways in response to instructions from the CPU
4. The CPU (central processing unit) 4 administers
overall control of the exchange system of this embodi-
ment in accordance with a control procedure shown, by
way of example, in FIGS. 3A and 3B. The control
procedure, which will be described below, is stored in
the ROM 3§ in the form of a program to control the CPU
4. The RAM 6 is for temporarily storing data processed
by the CPU 4, the data including an acquisition flag
table for every channel of the accommodated ISDN
circuit. The RAM 6 is a memory comprising a work
area used when the CPU 4 executes processing, as well
as various control tables. If a channel has its acquisition
flag set in the acquisition flag table of RAM 6, this
indicates that the channel is presently undergoing acqui-
sition or that acquisition thereof is being reserved. The

leased-telephone interface circuit 7 accommodates the

leased telephones 10, 11 in the exchange system.
(Though two leased telephones are accommodated in
this embodiment, it is possible for three or more leased
telephones to be accommodated.)

Highways 20, 21 connect the ISDN trunk circuit 2
and the transmission-line switching circuit 3, and high-
ways 22, 23 connect the leased-telephone interface cir-
cuit 7 and the transmission-line switching circuit 3. Data
buses 24 through 28 emerge from the CPU 4.

FIG. 2 1s a view showing the external appearance of
the leased telephones 10, 11 illustrated in FIG. 1.

As shown in FIG. 2, the telephone includes line-wire
keys 31 for designating line wires, each key having a
line-wire acquisition lamp 31a which indicates whether
the corresponding line wire has been acquired or not or
whether acquisition thereof has been reserved or not.
The telephone further includes a handset 32 for conver-
sation, a display unit 33 which displays such information
as time and telephone numbers, function keys 34 for
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implementing such functions as one-touch dialing and
holding, and dial keys 35.

In the arrangement described above, the 2B+D in-
formation of the ISDN circuit 1 is handled by the opera-
tion of the ISDN trunk circuit 2 in a manner described
below.

The two B channels are divided into separate B chan-
nels and connected to the highways 20, 21, respectively,
whence they are connected to the input side of the
transmission-line switching circuit 3. These highways
are connected to the highways 22, 23 by the transmis-
sion-line switching circuit 3. Thus, a channel is estab-
lished between the leased telephones 10, 11 and the

ISDN circuit 1.
The information on the D channel of the ISDN cir-

cuit 1 is divided into B channels by the ISDN trunk
circuit 2, and the information is sent to the CPU 4 via
the data bus 27. On the basis of the D-channel informa-
tion, the CPU 4 controls the transmission-line switching

circuit 3 and controls the leased telephones by perform-
ing an exchange of data, which controls these tele-

phones, with the leased-telephone interface circuit 7 via
the data bus 28.

< Description of Control Procedure (FIGS. 3A, 3B)>

The control procedure according to this embodiment
will now be described 1n accordance with the flowchart

shown in FIGS. 3A and 3B.

First, at step S1, the CPU 4 initially sets (resets) the
line-wire acquisition flags of the ISDN circuit. These
flags are in the acquisition flag table stored in RAM 6.
Monitoring is performed at step S2 to determine

whether control data has been sent from the peripheral
interface circuatry (the ISDN trunk circuit 2 or leased-

telephone interface circuit 7) via the data buses 27, 28.
It should be noted that the line-wire acquisition flags
in this embodiment have been defined in a flag area
within RAM 6, as shown in FIG. 1, and that the flags
~ are provided in correspondence with the ISDN circuit
1.
If, under these conditions, one line-wire key 31 on the
leased telephone 10 or 11 connected to the leased-tele-
phone extensions (e.g., the line-wire key 31 on leased
telephone 10) is pressed, information informing of the
fact that the line-wire key 31 has been pressed is sent to
the leased-telephone interface circuit 7 via the leased-
telephone extension 8. Upon receiving this information,
the leased-telephone interface circuit 7 informs the
CPU 4, via the data bus 28, of the fact that the line-wire
key 31 of telephone 10 has been pressed. Upon being so
notified, the control executed by the CPU 4 shifts from
step S2 to step S3. The program then proceeds to the
ensuing steps based upon the contents of the received

data.
If the information indicating that the line-wire key 31

has been pressed is line-wire acquisition information,

the program proceeds from step S3 to step S4, at which
the CPU 4 sets the acquisition flag of the corresponding
circuit in the acquisition flag table of RAM 6. This flag
indicates that acquisition of the line wire has been re-
served. Further, the CPU 4 instructs the leased tele-
- phone 10, via the data bus 28, leased-telephone interface
circuit 7 and leased-telephone extension 8, to light the
line-wire acquisition lamp 314. The lighting of the line-
wire acquisition lamp 31a of leased telephone 10 notifies
the user of the fact that the line wire has been acquired.
The program then returns to step S2, where the system
waits for dialing information from the leased telephone
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6

10. The CPU 4 sends a terminating request signal from
the D channel afier all dialing information is received.

When it is determined at step S3 that the ISDN trunk
circuit 2 has received a terminating request signal from
the ISDN circuit 1, the CPU 4 is so notified via the data
bus 27. In response to such notification, the CPU 4
causes the program to proceed from step S3 to step S5,
at which it i1s determined whether the line-wire acquisi-
tion flag in RAM 6 has been set (turned ON) or reset
(turned OFF). If, as a result of this determination, the
circuit for which termination 1s being requested has not
been acquired and the line-wire flag is OFF, the pro-
gram proceeds to step S8. Here the ISDN trunk circuit
2 is 1nstructed, via the data bus 27, to return an answer
signal (a call proc. or alert signal) in response to the
terminating request signal. In addition, the line-wire
acquisition flag is set. Thereafter, ordinary terminating
processing is executed at step S9. This terminating pro-
cessing is well-known art and need not be described in

detail here.
If, on the other hand, it is found at step S§ that the

line-wire acquisition flag is ON, then the program pro-
ceeds to step S6, where the reservation for line-wire
acquisition is cancelled and the line-wire acquisition
flag is turned OFF. Then, at step S7, the leased tele-
phone 10 is notified, via the data bus 28, leased-tele-
phone interface circuit 7 and leased-telephone extension
8, of the fact that reservation of line-wire acquisition has
been cancelled, and the leased telephone 10 is instructed
to extinguish the line-wire acquisition lamp 31a. The
program then proceeds to the aforementioned step S9,
where the usual terminating processing is executed. In
other words, 1n case of general calling, the line-wire
lamps of all leased telephones are made to flash. In case
of selective calling, the line-wire lamp on the selected
leased telephone 1s made to flash.

In accordance with this embodiment, as described
above, when acquisition of an ISDN line wire is re- -

served and then a terminating request signal is received

from the line wire whose acquisition is being reserved,
the user can be informed of the fact that reservation for
line-wire acquisition has been cancelled. This has the
effect of facilitating operation,

In the embodiment described above, a line-wire ac-
quisition flag is furnished for every ISDN circuit. How-
ever, two line-wire acquisition flags can be provided if
the circuit is a basic circuit (2B+ D), and 23 flags can be
provided if the circuit is a primary circuit (23B+D),
with control being carried out for every B channel.

In accordance with this embodiment, as described
above, if an ISDN circuit receives a terminating request
from an ISDN while acquisition of this ISDN circuit is
being reserved, the user can be informed of the fact that
a transmission operation has been interrupted. Accord-
ingly, the exchange system of the invention has im-
proved operability.

Second Embodiment

According to the description given above, if a termi-
nating request signal is received from a line wire, whose
acquisition has been reserved, while acquisition of the
ISDN line wire is being reserved, the reservation for -
acquisition is cancelled and the user is informed of the
fact that the transmission operation has been inter-
rupted. However, the present invention is not limited to
the foregoing embodiment. Specifically, an arrange-
ment can be adopted in which, when a terminating
request is received from an ISDN circuit, control is
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performed so as to deny the request, thus providing the
same advantages in terms of operability.

A second embodiment of the invention, in which
control is performed to deny a terminating request if
such a request is received from an ISDN circuit, will
now be described in detail in accordance with the flow-
chart shown in FIGS. 4A and 4B. It should be noted
that processing steps identical with those of the first
- embodiment are designated by like step numbers.

In the second embodiment, the construction of the
exchange system is the same as that shown in FIG. 1,
and the external appearance of the leased telephone is
the same as that depicted in FIG. 2.

First, at step S1, the CPU 4 initially sets (turns OFF)
the flag (the line-wire acquisition flag) indicating
whether the ISDN circuit 1 has been acquired or not.
Next, at step S2, the system waits for the arrival of data
from the ISDN trunk circuit 2 or leased-telephone in-
terface circuit 7, each of which serves as a peripheral
. interface. In response to receipt of the data, the CPU 4
causes the program to advance to step S3. The program
then proceeds to the ensuing steps based upon the con-
tents of the received data.

It should be noted that the line-wire acquisition flags
in this embodiment have been defined in the flag area
within RAM 6, and that the flags are provided in corre-
spondence with the ISDN circuit 1. If the user now
presses one line-wire key 31 on leased telephone 10,
information informing that the line-wire key 31 has been
pressed is sent from the leased telephone 10 to the
leased-telephone interface circuit 7 via the leased-tele-
phone extension 8. Upon receiving this information, the
leased-telephone interface circuit 7 informs the CPU 4,
via the data bus 28, of the fact that the line-wire key 31
of telephone 10 has been pressed. Upon being so noti-
fied, the control executed by the CPU 4 shifts from step
53 to step S4, where the line-wire acquisition flag,
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which indicates that acquisition of the line wire has

been reserved, is set (turned ON). The program then
returns to step S2, where the system waits for dialing
information to be sent from the leased telephone 10.

When it is determined at step S3 that the ISDN trunk
circuit 2 has received a terminating request signal from
the ISDN circuit 1, the CPU 4 is so notified via the data
bus 27. In response to such notification, the CPU 4
causes the program to proceed from step S3 to step S5,
at which it is determined whether the line-wire acquisi-
tion flag is ON or OFF. If, as a result of this determina-
tion, the line-wire acquisition flag is OFF, then the
program proceeds to step S8. Here the ISDN trunk
circuit 2 is instructed, via the data bus 27, to return an
answer signal (a call proc. or alert signal) in response to
the terminating request signal, and the line-wire acquisi-
tion flag is set. Thereafter, ordinary terminating pro-
cessing is executed at step S9.

If the line-wire acquisition flag is found to be ON at
step S35, then the program proceeds to step S21, where
a connected-terminal confirmation timer is set before
the program returns to step S2. This timer clocks the
time needed for the judgment, on the calling side, to
disconnect a placed call when there is no response on
the called side. Once set, the timer begins monitoring
time. The system waits for transmission of dialing infor-
mation from the leased telephone 10 without returning
an answer signal in response to the terminating request
signal. |

When all of the necessary dialing information has
entered following expiration of the time in the above-
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mentioned timer, the inputted dialing information is
transmitted from the leased telephone 10 via the leased-
telephone extension 8, the leased-telephone interface
circuit 7 and the data bus 28, and the program proceeds
from steps S3, S22 to Step S24, at which the usual trans-
mission processing is executed. In other words, all of
the entered dialing information is sent to the ISDN
trunk circuit 2 via the data bus 27. The ISDN trunk
circuit 2 constructs a call request signal (a setup signal)
from the sent dialing information, after which a call
request signal is sent to the D channel of the ISDN
circuit 1. The reason for this is that if the aforemen-
tioned connected-terminal confirmation timer has run
out of time, this means that the calling side has discon-
nected a placed call owing to the absence of an answer
from the called side.

If dialing information is entered before expiration of
time in the connected-terminal confirmation timer set at
step 521, and the dialing information is sent from the
leased telephone 10 via the leased-telephone extension
8, the leased-telephone interface circuit 7 and the data
bus 28, then the program proceeds from step S22 to step
523. Here the ISDN trunk circuit 2 is instructed, via the
data bus 27, to deliver a disconnect signal in response to
the terminating request signal, after which the usual
disconnect processing is executed. The reason for this is
that if the aforementioned connected-terminal confir-
mation timer has not run out of time, the calling side is
waiting for an answer from the called side.

When disconnect processing ends, the program pro-
ceeds to step S24, where the aforesaid transmission
processing in accordance with the sent dialing informa-
tion is carried out.

In accordance with the second embodiment de-
scribed above, when an ISDN circuit is in an acquired
state, a situation in which a transmission can no longer
be made from the acquired line wire is eliminated, even
if a terminating request signal is received from the ac-
quired line wire. -

An arrangement can be adopted in which terminating
modes are registered in the system data in such a man-
ner that the user is capable of selecting a terminating
mode m which no response is made to a terminating -
request signal, as in the second embodiment, and a ter-
minating mode for cancelling reservation of circuit
acquisition, as in the first embodiment. Methods of reg-
istering the system data include registering, for each
circuit in common, whether a response is to be made, or
registering whether a response is to be made for each
individual circuit. |

Furthermore, in a case where there is no response to
the terminating request signal, the user can be notified,
by display means or the like, of the fact that the termi-

- nating request signal has been ignored, or of caller infor-

mation contained by the terminating request signal.
Alternatively, this can be stored in the RAM 6 or the
like and subsequently printed out.

Thus, 1n accordance with the present embodiment as
described above, even if a terminating request signal is
recetved from an ISDN line wire whose acquisition has
been reserved, a situation in which a transmission can
no longer be made from the acquired line wire is pre-
vented. Accordingly, the exchange system of the pres-
ent invention features improved operability.

Third Embodiment

The foregoing description relates to a case where a
terminating request is denied when the terminating
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request 1s received from an ISDN circuit whose acquisi-
tion has been reserved, or to a case where the reserva-
tion for acquisition is cancelled. However, the present
invention is not limited to the foregoing examples, for
an arrangement can be adopted in which control is 5
performed so as to accept the terminating request by
utilizing another idle channel. By performing control in
such fashion, both transmission processing and termi-
nating processing can be carried out.

Reference will now be had to the flowchart of FIGS.
SA and 5B to describe the processing procedure of a
third embodiment of the invention, in which a terminat-
ing request is accepted by utilizing another idle channel
iIn a case where the terminating request is receiving
from an ISDN circuit that has been acquired.

In the third embodiment also, the construction of the
exchange system is the same as that shown in FIG. 1,
and the external appearance of the leased telephone is
the same as that depicted in FIG. 2.

First, at Step S31, the CPU 4 initially sets (resets) the
acquisition flags of all channels of the acquisition flag
table stored in RAM 6. Monitoring is performed at step
532 to determine whether control data has been sent
from the peripheral interface circuitry (the ISDN trunk
circuit 2 or leased-telephone interface circuit 7) via the
data buses 27, 28.

If, under these conditions, one line-wire key 31 on,
say, the leased telephone 10 is pressed, a signal inform-
ing of the fact that the line-wire key 31 has been pressed
is sent to the leased-telephone interface circuit 7 via the
leased-telephone extension 8. Upon receiving this infor-
mation indicative of line-wire key depression, the
leased-telephone interface circuit 7 informs the CPU 4,
via the data bus 28, of the fact that the line-wire key 31
of telephone 10 has been pressed. Upon being so noti-
fied, the control executed by the CPU 4 shifts from step
S32 to step S33, where it is determined whether the
received data 1s data requesting ISDN circuit acquisi-
tion owing to depression of the line-wire key 31. In this
case, the data 1s the acquisition requesting data, and
therefore the program proceeds from step S33 to step
S34. Here the CPU 4 sets the acquisition flag of the
corresponding channel in the acquisition flag table of
RAM 6. This flag indicates that acquisition of the line
wire has been reserved by the leased telephone 10. The 45
program then returns to step S32, where the system
waits for dialing information from the leased telephone
10. |

If it 1s found at step S33 that the data is not data
requesting line wire acquisition, the program proceeds 50
to step S35. Here, 1f a terminating request signal (a
set-up message) i1s sent from the ISDN circuit 1, the
ISDN trunk circuit 2 detects this, analyzes the signal
and informs the CPU 4, via the data bus 27, of the fact
that control data indicative of the terminating request 55
signal has been sent. Upon being informed of receipt of
the terminating request signal from the ISDN trunk
circuit 2, the CPU 4 causes processing to proceed to
step S36. Here it is determined whether a designation to
the effect that a change in terminating channel that is
forbidden is being made, as in a case where the terminat-
ing request signal contains a designation of a terminat-
ing channel. If a terminating channel is being desig-
nated, the program proceeds to step S37, at which the
acquisition flag of the corresponding channel in the
acquisition flag table of RAM 6 1s investigated. The
purpose is to determine whether the channel designated
by the terminating request in the terminating request
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signal is presently being reserved for acquisition. If the
channel has been reserved, then the program proceeds
to step S38, where control is performed so as not to
accept the terminating request signal. The program then
returns to step S32. |

If it 1s found at step S37 that the channel designated
by the terminating request in the terminating request
signal is not being reserved for acquisition, the program
proceeds to step S39, where a use flag of the corre-
sponding channel is set in the acquisition flag table of
RAM 6, with the channel designated by the terminating
request signal serving as the channel to be used. The
program then proceeds to step S40. -

At step S40 the CPU 4 instructs the ISDN trunk
circuit 2 to send an answer signal (call proc. or alert
signal) in response to the terminating signal on the chan-
nel designated by the terminating request signal. The
CPU 4 sets the pertinent acquisition flag. Well-known
terminating processing is then performed.

In a case where a channel change is found to be for-
bidden at step S36, as when there is no designation of a
terminating channel, the program proceeds to step S45.
Here a search 1s performed among the channels belong-
ing to the ISDN circuit which has received the termi-

nating request signal in order to find a channel whose

acquisition has not be reserved by the leased telephone
or an idle channel, namely a channel not in use. To this
end, 1t will suffice to search for an acquisition flag of the
corresponding channel in the acquisition flag table of
RAM 6. The program proceeds to step S40 following
the setting of the use flag of the corresponding channel
in the acquisition flag table of RAM 6, in which an idle
channel serves as the channel to be used. Terminating
processing is executed using the idle channel at step
S40. If no idle channel] is found at step S37, the program
proceeds to step S38.

If a terminating request signal from the ISDN circuit
is not received at step S35, the program proceeds to step
S350, where processing corresponding to the sent data is
executed, after which the program returns to step S32.
By way of example, in a case where a dial signal from
the connected leased telephone has been sent, a call
request signal is assembled from the dial signal, the
signal is sent to the ISDN 200, and processing is exe-
cuted, such as for forming a communication channel
with the other party’s apparatus specified by the dial
signal.

In accordance with this embodiment, as described
above, a situation can be prevented in which, even if a
terminating request signal is received from an ISDN
line wire in an acquired state, a transmission can no
longer be made from the acquired line wire. As a result,
operation is easier.

In addition, in a case where a change in a designated
channel by a terminating request signal is forbidden and
the designated channel has been acquired, control is
performed so as to cancel a reservation for acquisition
of a channel whose acquisition has been reserved, and to
answer the terminating request.

At this time, whether or not to answer can be set for
every circuit. Alternatively, whether or not to answer
can be set uniformly without regard to the circuit.

Furthermore, an arrangement can be adopted in
which, if no answer has been made to a terminating
request signal, the user is so informed, as by displaying
this fact or information (the originating address, etc.)
contained in the terminating request signal on the dis-

play unit 33 of the leased telephone. Alternatively, the
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foregoing can be stored in the RAM 6 in the form of a
communication history. This will make it possible for
the user to grasp the status of terminating request failure
so that the proper action can be taken.

Fourth Embodiment

In the foregoing description, control is such that a
terminating request is not accepted if the channel whose
termination is requested by a terminating request signal
has been acquired by the leased telephone. However, it
1s possible to adopt an arrangement in which the line-
wire channel acquired by the leased telephone is
changed automatically and an answer is made to the
terminating request signal. In addition, operation is
possible at the line-wire acquisition telephone. A fourth
embodiment of the present invention in which such
control is performed will now be described.

In the fourth embodiment also, the construction of
the exchange system is the same as that shown in FIG.

10

15

1, and the external appearance of the leased telephone is 20

the same as that depicted in FIG. 2.

The part of the processing procedure of the fourth
embodiment that differs from the third embodiment will
be described with reference to the flowchart of FIGS.
6A and 6B, in which processing steps identical with
those in FIGS. SA and 5B are designated by like step
numbers and are not described again.

In FIGS. 6A and 6B, processing is the same as in
FIGS. 5A and 5B except when the designated channel

23

30

1s found, at step S37, to have been acquired by the

leased telephone.
In the fourth embodiment, the program proceeds to
step S61 when the designated channel is found, at step

S37, to have been acquired by the leased telephone. At -

step S61, a search is performed among the channels
belonging to the ISDN circuit which has received the
terminating request signal in order to find a channel
whose acquisition has not be reserved by the leased
telephone or an idle channel, namely a channel not in
use. To this end, it will suffice to search for an acquisi-
tion flag of the corresponding channel in the acquisition
flag table of RAM 6. The acquisition flag of the idle
channel is set, and the acquired circuit of the corre-
sponding leased telephone requesting acquisition is
changed to the idle channel. This is followed by step
562, at which the acquisition flag of the channel desig-
nated by the terminating request signal and reserved
until now is reset, thereby establishing the idle state,
after which the program proceeds to step S39. It should
be noted that when searching for another idle channel,
the channel can be on another circuit, not a channel on
the same circuit as that of the channel previously ac-
quired. If there is no idle channel, the processing exe-
cuted is similar to that of step S38 of the third embodi-
ment shown in FIGS. SA and 5B, and control is per-
formed in such a manner that the terminating request is
not accepted. The program then returns to step S32.

By performing the control described above, a line-
wire channel acquired by a leased telephone is changed
automatically and an answer can be made to a terminat-
ing request signal. In addition, operation is possible at
the line-wire acquisition telephone.
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In addition, the channel change or the like can be

stored 1n the RAM 6 in the form of a communication
history. This will make it possible for the user to grasp
the status of terminating request failure so that the
proper action can be taken. |

65

12

Other Embodiments

In each of the types of control described above, con-
trol is performed in such a manner that the line-wire
acquuisition lamp 31a of the corresponding line-wire key
31 1s lit if acquisition of the line wire is being reserved
by a leased telephone, thereby allowing the operator to
ascertain the acquisition state of the line wire.

Furthermore, by adopting such control, the display
of the line-wire acquisition lamp 314 is changed to a
line-wire key portion corresponding to a newly ac-
quired line wire even when the acquired channel
changes automatically, thereby making if possible to
readily ascertain the change in the acquired line wire. In
this case, a message to this effect may also be presented
on the display unit 33.

Further, an arrangement can be adopted in which the
line-wire acquisition lamp 31a is left lit at the previously
acquired line wire, and the CPU 4 changes the corre-
spondence in a correspondence table, which is stored in
RAM 6 and gives the correspondence between the
acquisition lamps and the acquired channels, thereby
changing over the acquired channel. By adopting such
an arrangement, it is made to appear to the user that
there has been no changeover in the acquired channel.
This makes it possible to simply operation greatly.

In accordance with the present embodiment, as de-
scribed above, a situation can be prevented in which,
even if a terminating request signal is received from an
ISDN line wire in an acquired state, a transmission can
no longer made from the acquired line wire. As a result,
operation is easier. o

It should be noted that the present invention is appli-
cable even in cases where a terminating request signal
does not contain a designation of a terminating channel.

More specifically, an arrangement can be adopted in
which, in a case where the ISDN trunk circuit 2 in FIG.
1 has received a terminating request signal, which does
not contain a terminating-channel designation, from the
D channel of the basic circuit of the ISDN, the CPU 4
refers to the acquisition flag table in RAM 6, thereby
determining whether the B1, B2 channels of the receiv-
ing circuit are being reserved for acquisition or are
being used. If both of the B1, B2 channels are being
reserved for acquisition or are being used, the CPU 4
does not answer the incoming call and either denies or
ignores the incoming call. If either of the B1, B2 chan-
nels is idle, the CPU 4 instructs the ISDN trunk circuit
2 to return an answer signal and sets the line-wire acqui-
sition flag of whichever channel has been selected.

By adopting such control, it is possible to obtain
effects the same as those obtained when the terminating
request signal contains a terminating-channel designa-
tion.

In the embodiments described above, a line-wire ac-
quisition flag is set when the line-wire key 31 is pressed.
However, it can be so arranged that the line-wire acqui-
sition flag is set when one digit (or a predetermined

digit) of dialing information is entered after the line-
‘wire key 31 is pressed. In this case, the CPU 4 deter-

mines that the channel corresponding to the pressed
line-wire key has been selected when the line-wire key
31 has been pressed and the one digit (or predetermined
digit) of the dial information has been entered.

As many apparently widely different embodiments of

~the present invention can be made without departing

from the spirit and scope thereof, it is to be understood
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that the invention is not limited to the specific embodi-
ments thereof except as defined in the appended claims.
What 1s claimed 1s:
1. A telephone apparatus comprising:
key means for inputting data for dialing;
receiving means for receiving an incoming call signal;
invalidating means for invalidating the incoming call
signal in a case where the data for dialing has been
inputted by said key means when the incoming call
signal is received by said receiving means; and

transmitting means for transmitting a dialing signal
according to an mvalldatlon by said invalidating
means.

2. The apparatus according to claim 1, wherein said
receiving means receives the incoming call signal from
an Integrated Services Digital Network (ISDN).

3. The apparatus according to claim 1, wherein said
transmitting means further transmits a disconnect signal
to a network in the case where the data for dialing has
been inputted by said key means when the incoming call
signal is received.

4. The apparatus according to claim 1, wherein said
transmitting means transmits the dialing signal after a
predetermined period has passed since the incoming call
has been received in the case where the data for dialing
has been inputted by said key means when the incoming
signal is received, wherein the predetermined period
corresponds to a no response period.

5. The apparatus according to claim 1, wherein the
data inputted by said key means includes a line acquisi-
tion request.

6. A telephone apparatus comprising:

key means for inputting data for an outgoing call;

generating means for generating the outgoing call;

responding means for responding to an incoming call;
and |

determining means for determining giving the outgo-

ing call generated by said generating means prior-
ity over a response by said responding means in a
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case where the data for outgoing call has been 4

inputted when the incoming call is received,
wherein the incoming call is invalidated when the
outgoing call is given priority.
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7. The apparatus according to claim 6, wherein said
responding means responds to the incoming call from
an ISDN.

8. The apparatus according to clmm 6, wherein said
generating means includes transmitting means for trans-
mitting a disconnect signal to a network in the case
where the data for outgoing call has been inputted by
said key means when the incoming call is received.

9. The apparatus according to claim 6, wherein said
generating means generates the outgoing call after a
predetermined period has passed since the incoming call
has been received, wherein the predetermined period
corresponds a no response period. -

10. The apparatus according to claim 6, wherein the
data inputted by said key means includes a line acquisi-

‘tion request.

11. The apparatus according to claim 6, wherein said
generating means generates the outgoing call when said
determining means gives priority over the incoming
call.

12. A telephone control method comprising the steps

of:
detectmg a key mput for an outgoing call;
receiving an mcommg call;

invalidating the incoming call in a case where the key
input for the outgoing call has been made when the

incoming call 1s received; and

generating the outgoing call according to an invalida-

tion in said invalidation step.

13. The method according o claim 12, wheremn the
incoming call is received from an ISDN.

14. The method according to claim 12, wherein the
outgoing call is generated after transmitting a discon-
nect signal to a network in the case where the key input
for the outgoing call has been made when the incoming
call is received. |

15. The method according to claim 12, wherein the
outgoing call is generated after a predetermined period
has passed since the incoming call has been received n
the case where the key input for outgoing call has been -
made when the incoming call is received, wherein the
predetermined period corresponds to a no response
period.

16. The method accordmg to claim 12, wherein the
outgoing call is invalidated in a case where a line acqui-
sition key has been operated when the incoming call is

received.
¥k | * % % *x
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